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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable bonded structure of an electronic 
component, having capability for rebonding the electronic component which has been bonded to 
a circuit-board, and to provide a method for bonding the electronic component to the circuit- 
board. 

SOLUTION: This bonded structure of an electronic component comprises the electronic 
component having electrodes and a circuit-board faced to the electrodes through an adhesive 
layer. Therein, the adhesive layer comprises an acrylic polymer, a cationic polymerizable 
compound, a photo-cationic polymerization initiator and electrically conducting particles. When 
the electronic component having the electrodes is bonded to the circuit board faced to the 
electrodes, the adhesive layer is laminated to the surface of either of the electronic component 
and the circuit board and subsequently irradiated with light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The junction structure of the electronic parts which have an electrode, and the 
electronic parts with which it is the junction structure where the circuit board which meets this 
electrode was joined through the adhesive layer, and the above-mentioned adhesive layer is 
characterized by the bird clapper from acrylic polymer, a cationic polymerization nature 
compound, an optical cationic initiator, and a conductive particle. 

[Claim 2] The junction method of the electronic parts which carry out the laminating of the 
adhesive layer according to claim 1 to the field of either electronic parts or the circuit board, and 
are characterized by irradiating light at this adhesive layer in that case in case the circuit board 
which meets this electrode is joined to the electronic parts which have an electrode. 
[Claim 3] The junction method according to claim 2 that an adhesive layer is a sheet-like object. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the junction structure 
and the junction method of electronic parts which minded the adhesive layer which has different 
direction conductivity between the circuit pattern of the circuit board, and the electrode of 
electronic parts. 
[0002] 

[Description of the Prior Art] conventionally, the polar-zone structure which is a publication is 
for example, in a publication-number No. 138773 [ eight to ] official report as shown with the 
cross section of drawing 3 as technology for joining electronic parts, such as IC chip, to the 
circuit pattern of the circuit board The connection structure of this polar zone carried out heating 
sticking by pressure of electronic parts 4 and the circuit board 2 which counters through the 
anisotropy electrical conducting material 6 which consists of adhesives layer 6b by which 
conductive particle 6a was distributed, and was performed by the method of connecting between 
the electrodes 5 of electronic parts 4 conductively to the copper wiring 1 of a circuit pattern. 
However, according to the method given in the above-mentioned official report, since a part for 
the connection of the copper wiring 1 of a circuit pattern and the electrode 5 of electronic parts 4 
was fixed in the state of heating sticking by pressure, when a faulty connection occurred after 
fixing, electronic parts 4 were exfoliated, and it is difficult to re-paste up and had become the 
cause by which a defective increased for this reason and productivity was reduced. 



[0003] Moreover, if rapid heating is performed, the viscosity of an adhesives resin will fall 
rapidly, will flow out out of a junction field, and will become the cause that junction is poor, and 
the result that a warp arises between electronic parts and the circuit board after hardening, 
junction inter-electrode in a cold energy cycle is destroyed by the difference of the coefficient of 
thermal expansion of electronic parts and the circuit board, and the reliability of conductive 
connection is lost according to it is brought. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention cancels the above-mentioned 
conventional trouble, and re-junction of the electronic parts joined to the circuit board is 
possible, and it aims at offering the junction structure and the junction method of reliable 
electronic parts. 
[0005] 

[Means for Solving the Problem] The junction structure of the electronic parts of this invention is 
the junction structure where the circuit board which meets this electrode was joined to the 
electronic parts which have an electrode through the adhesive layer, and the above-mentioned 
adhesive layer is characterized by the bird clapper from acrylic polymer, a cationic 
polymerization nature compound, an optical cationic initiator, and a conductive particle. 
[0006] Moreover, in case the junction method of the electronic parts of this invention joins the 
circuit board which meets this electrode to the electronic parts which have an electrode, it carries 
out the laminating of the adhesive layer according to claim 1 to the field of either electronic parts 
or the circuit board, and is characterized by irradiating light at this adhesive layer in that case. 
[0007] With the electronic parts which have an electrode as used in the field of this invention, the 
electrode which consists of gold, silver, copper, nickel, lead, tin, or these alloys is formed in IC 
chip used in the semiconductor mounting field. Moreover, an electrode is prepared in the field 
where IC chip is joined, and the circuit board points out the flexible circuit boards, such as the 
rigid circuit boards, such as a glass epoxy-group board, and a polyimide film substrate. 
[0008] By invention according to claim 1, the acrylic polymer which is excellent in 
weatherability and adhesiveness as an adhesive layer is used. When it mixes with a cationic 
polymerization nature compound, an optical cationic initiator, and a conductive particle and is 
made into a binder, acrylic polymer shows sufficient cohesive force, and may discover 
adhesiveness, and it can use a copolymer with the vinyl monomer which has the unsaturated 
bond which can be copolymerized in the homopolymer which consists of an acrylic ester at least 
(meta), the copolymer which consists of two or more sorts of acrylic esters (meta), an acrylic 
ester (meta), and this etc. You may use together two or more sorts of these that what is necessary 
is just to choose suitably according to the photoresist, the polymerization initiator, and the 
conductive particle to be used. Here, suppose that it uses as expression which names an acrylic 
and a meta-acrylic generically with an acrylic (meta). 

[0009] Unless you may not have a cationic polymerization nature compound and compatibility, 
and you may not have compatibility or macro phase separation is started, the molecular weight of 
a larger thing is [ acrylic polymer ] more desirable. Macro phase separation is a phenomenon in 
which acrylic polymer and a cationic polymerization nature compound carry out phase 
separation completely, and the state where pointed out dissociating in the state where either or 
the both sides of acrylic polymer or a cationic polymerization nature compound has 
transparency, and it only became cloudy by micro phase separation is in a different state here. 
[0010] Although the molecular weight of acrylic polymer has the desirable larger one, that 
whose weight average molecular weight is 200,000 to about 5 million is desirable especially. 



When weight average molecular weight is less than 200,000, the cohesive force of an adhesive 
layer is insufficient, it may stick, a cobwebbing may sometimes be produced, and it may 
exfoliate. If weight average molecular weight exceeds 5 million, the viscosity of the constituent 
containing a macromolecule and a photoresist will become high, and an adhesive layer will 
become is hard to be fabricated. 

[001 1] The cationic polymerization nature compound in invention according to claim 1 is a resin 
hardened by irradiating light. Since it excels in the hardening reactivity after optical irradiation, 
the resin which has at least one cationic polymerization nature machine is used into 1 molecule. 
Although a vinyl ether system resin, an epoxy system resin, etc. can be mentioned into 1 
molecule as a resin which has at least one cationic polymerization nature machine, for example, 
it is a point excellent in the adhesive property, the weatherability, chemical resistance, and 
thermal resistance after hardening, and an epoxy resin is desirable. 

[0012] As a vinyl ether system resin, urethane vinyl ether, polyester vinyl ether, What has a 
BINIROKISHI machine is mentioned into the resin chosen from polyfunctional vinyl ether 
oligomer etc. as an epoxy resin For example, the bisphenol A type epoxy resin, a hydrogenation 
bisphenol A type epoxy resin, A bisphenol female mold epoxy resin, a novolak type epoxy resin, 
an aliphatic ring type epoxy resin, A bromination epoxy resin, a rubber conversion epoxy resin, 
an urethane conversion epoxy resin, a glycidyl ester system compound, epoxidation soybean oil, 
an epoxidation elastomer, etc. can be mentioned, and two or more sorts of these may be used 
together. 

[0013] As an optical cationic initiator, irradiation of light is activated, and especially as long as it 
is the compound which may induce cationic polymerization, it is not limited. Preferably, near 20- 
100 degree C, when the low compound of heat catalytic activity raises storage stability, it is 
desirable. As such a desirable optical cationic initiator, an iron-allene complex compound, 
aromatic diazonium salt, an aromatic iodonium salt, aromatic sulfonium salt, a pyridinium salt, 
etc. are mentioned, for example. 

[0014] More specifically For example, OPUTOMA SP-I50 (Asahi Denka Kogyo K.K. make), 
OPUTOMA SP 151 (Asahi Denka Kogyo K.K. make), OPUTOMA SP 171 (Asahi Denka 
Kogyo K.K. make) OPUTOMA SP-170 (Asahi Denka Kogyo K.K. make), UVE-1014 (general 
electronics company make), CD-1012 (Sartomer make), SANEIDO SI-60L (3 Japanese 
Federation of Chemical Industry Workers 1 Unions industrial company make), SANEIDO SL-80L 
(3 Japanese Federation of Chemical Industry Workers 1 Unions industrial company make), 
SANEIDO SI-100L (3 Japanese Federation of Chemical Industry Workers 1 Unions industrial 
company make), CI-2064 (Nippon Soda Co., Ltd. make), CI-2639 (Nippon Soda Co., Ltd. 
make), The compound of marketing, such as CI-2624 (Nippon Soda Co., Ltd. make), CI-2481 
(Nippon Soda Co., Ltd. make), and RHODORSIL PHOTOINITIATOR 2074 (made in RONU 
Roland), and its solution can be used. 

[0015] Two or more sorts of optical cationic initiators may be used together, and further, in order 
to promote a polymerization, you may use them, combining a photosensitizer, for example, a 
thioxanthone derivative compound, suitably. 

[0016] In invention according to claim 1, the conductive particle is distributed in the constituent 
which consists of acrylic polymer, a cationic polymerization nature compound, and an optical 
cationic initiator. In this case, the mode of distribution is not limited as long as the conductivity 
of an electronic-parts electrode and a circuit board electrode and contiguity inter-electrode 
insulation, i.e., different direction conductivity, may be demonstrated. Usually, since particle size 
of a conductive particle is made larger than the thickness of a sheet and different direction 




conductivity is demonstrated, unless the conductive particle which adjoins in this case contacts 
directly, an insulation can be secured in the direction of a field. In addition, what is necessary is 
just to choose suitably according to the circuit pattern and pitch which should connect also about 
particle size. 

[0017] As a conductive particle, for example Gold, silver, copper, nickel, palladium, Platinum, 
cobalt, a rhodium, iridium, iron, a ruthenium, an osmium, What made proper metals, such as 
aluminum, zinc, tin, and lead, the shape of a particle, What made metallic oxides which made the 
alloy of the above-mentioned metal the shape of a particle, such as a thing and a tin oxide, the 
shape of a particle, What coated the conductive metal can be mentioned to the front face of 
insulating particles, such as what made conductive carbon allotropes, such as carbon, the shape 
of a particle, glass, carbon, a mica, and plastics, and it is not especially limited to it. Moreover, 
you may use together two or more sorts of conductive particles. Furthermore, in order to improve 
the dispersibility of a particle, it is also possible to perform suitable processing for a particle 
front face. 

[0018] Although the mean particle diameter of a conductive particle is not carried out, it is [ 
especially limitation ] desirable to consider as the range which is 1-20 micrometers. In less than 
1 micrometer, when the cohesive force of conductive particles became remarkable, there is a bird 
clapper that it is difficult to distribute a conductive particle uniformly on the occasion of 
formation of an adhesive layer, it exceeded 20 micrometers and between the lines of a detailed 
circuit becomes narrow, possibility of causing a short circuit becomes large. 
[0019] The known casting method, a hot-melt coating method, UV coating polymerization 
method, etc. can be used for the method of forming an adhesive layer by the junction method of 
the electronic parts of the formation method this invention of an adhesive layer. For example, by 
the casting method, a macromolecule, a photoresist, and a polymerization initiator are dissolved 
in a solvent, and further, a conductive particle can be distributed, the cast of the obtained solution 
can be carried out on the film which carried out mold release processing, and it can form by 
drying. 

[0020] What is necessary is to carry out heating mixture of a macromolecule, a photoresist, and 
the polymerization initiator, and just to carry out hot-melt coating of the constituent which makes 
it come to distribute a conductive particle further by the hot-melt coating method. 
[0021] By UV coating polymerization method, the monomer component containing the acrylic 
monomer for constituting acrylic polymer, a cationic polymerization nature compound, an 
optical cationic initiator, and the radical polymerization catalyst for carrying out the optical 
radical polymerization of the above-mentioned acrylic monomer component are mixed, and a 
conductive particle is distributed further. Coating of the above-mentioned constituent is carried 
out to a joint, and radical polymerization catalyst is activated without activating an optical 
cationic initiator, acrylic polymer is obtained, and it considers as an adhesive layer. In this case, 
in order to distribute uniformly and stabilize a conductive particle, to the constituent in front of 
coating, you may add other polymer besides the acrylic polymer obtained by the polymerization. 
[0022] The junction method of the electronic parts by the junction method this invention sticks 
the adhesive layer doubled with the size first stuck on the plane of composition of the circuit 
board in which the electrode was formed beforehand. Next, the light containing the wavelength 
which a cationic polymerization nature compound exposes is irradiated, and the polymerization 
of a cationic polymerization nature compound is started. Hardening is made to complete, when 
lamination carries out where adhesiveness is held after this, and predetermined carries out the 
time regimen of the electronic parts, such as an integrated circuit, under a room temperature. 




However, in case it sticks, it is also possible to stick an adhesive layer on electronic parts, in 
view of the simple nature of workability. 

[0023] Although the light used for hardening is not chosen according to the optical cationic 
initiator to be used and it is not necessarily limited especially, the light containing a component 
with a wavelength of 200-800nm is used preferably. When light with a wavelength of less than 
200nm is irradiated, only the surface of a cationic polymerization nature compound may harden, 
adhesion may not be demonstrated at the time of lamination, and electrical parts may be unable 
to be joined. When the light exceeding 800nm is irradiated, it is hard to give sufficient energy to 
a polymerization initiator, and there is a bird clapper that it is difficult to stiffen a cationic 
polymerization nature compound. More preferably, since the handling of the light source is easy, 
the light of the wavelength of the range which is 300-500nm is used. 

[0024] (Operation) According to the junction structure of the electronic parts of this invention, 
since the adhesive layer which serves as acrylic polymer and a cationic polymerization nature 
compound from an optical cationic initiator is used for junction, it can exfoliate and re-join at the 
time of a faulty connection. Thereby, generating of a defective can be suppressed. 
[0025] Moreover, according to the junction method of this invention, since it is junction by 
optical hardening which used the adhesive layer according to claim 1, the warp by the difference 
of the coefficient of thermal expansion of electronic parts and the circuit board does not happen, 
but after hardening, it pastes up strongly by the interface and the reliability of junction becomes 
high. Furthermore, it can be made to harden, without an adhesive layer flowing out except a joint 
at the time of initial junction, since rapid heating is not performed. 
[0026] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained. 
In 2L separable flask, as a macromolecule, lOOg (weight average molecular weight 700,000, 
composition ratio:EA/GMA= 8/2 (weight ratio)) of copolymers of ethyl acrylate (EA) and 
glycidyl methacrylate (GMA), (Example 1) As a photoresist, lOOg (oil-ized shell epoxy company 
make, tradename:Epicoat 828) of epoxy resins, To l.Og (the Asahi Denka Kogyo K.K. make, 
tradename:OPUTOMA SP-170) of optical cationic initiators, as a conductive particle, the stirring 
dissolution of the 40g (15 micrometers of mean particle diameters) of the nickel powder was 
carried out until it became uniform in 300g of ethyl acetate, and the adhesive layer was obtained 
with them. 

[0027] Coating was carried out and the pressure sensitive adhesive sheet was produced so that 
the thickness after drying the obtained adhesive layer on the polyethylene-terephthalate (PET) 
film with which mold release processing of the front face was carried out might be set to 20 
micrometers. 

[0028] The adhesive layer of the above-mentioned pressure sensitive adhesive sheet was 
imprinted to the flexible printed circuit board (FPC) by which the copper circuit pattern is 
formed in the 200-micrometer pitch on the polyimide film with a performance-evaluation (1) re- 
adhesive property thickness of 50 micrometers, and IC chip was pasted up on it in this adhesive 
layer side. When IC chip was exfoliated after that, interfacial peeling of the IC chip was carried 
out completely, and it was in the state in which re-adhesion is possible. 
[0029] (2) It is a pressure sensitive adhesive sheet to the adhesive strength above FPC at a 
lamination side and a PET film side to a high pressure mercury vapor lamp 750 mj/cm2 
Ultraviolet rays were irradiated by intensity. A PET film is exfoliated after that and it is IC chip 
30 kgf/cm2 It joined by being stuck by pressure by the pressure, and a himself was recuperated at 
the temperature of 25 degrees C for seven days from UV irradiation. The peel strength when 



exfoliating this zygote 180 degrees in a part for 50mm/in ablation speed per width of face of 
10mm of FPC was measured, and it considered as adhesive strength. Consequently, adhesive 
strength is L31kgf(s) / 10mm, and it turns out that it is sufficient adhesive strength. 
[0030] (3) As shown in connection resistance drawing 1 and drawing 2 , the amount of 
connection makes the fields in which two flexible printed circuit substrates (FPC) 2 in which the 
circuit pattern of the parallel copper wiring 1 and 1 is mutually formed in 200-micrometer pitch 
are prepared for, and the mutual circuit pattern of FPC 2 and 2 is formed counter one field, and it 
stuck using the adhesive layer 3 formed in the above-mentioned pressure sensitive adhesive 
sheet. In addition, it is shown that the copper wiring 1 shown with a dashed line is formed in an 
inferior surface of tongue. In this case, the resistance between the edge of an opposite side and 
the edge of the part for a joint and the opposite side of a copper circuit pattern in FPC2 of 
another side and the resistance b between ************ circuit patterns were measured in a part 
for the joint of the resistance a between the edges of the zygote obtained by lamination, i.e., the 
copper circuit pattern on one FPC. 

[0031] Consequently, the resistance between 3.2 ohms and contiguity wiring was lOOOohms or 
more, and the resistance during the wiring with which this zygote counters was what has the 
different direction conductivity used as a usual anisotropy electric conduction film. 
[0032] (Example 1 of comparison) IC chip was joined to the same FPC as what was used in the 
example 1 using the commercial anisotropy electric conduction film (the Sony Chemicals Corp. 
make, tradename "CP7621"). Junction is the temperature of 160 degrees C, and 250 kgtfcm2. It 
carried out by the pressure. Consequently, it was impossible for both to have been joined 
completely, and to have exfoliated and re-joined. 
[0033] 

[Effect of the Invention] According to the junction structure of the electronic parts of this 
invention, it can exfoliate at the time of poor junction of the electronic parts joined to the circuit 
board, and can re-paste up. Thereby, generating of a defective can be suppressed. Moreover, it 
has the different direction conductivity used as a usual anisotropy electric conduction film, and is 
suitably used as junction structure of the electronic parts used for mounting of a semiconductor. 
Moreover, according to the junction method of the electronic parts of this invention, since it is 
junction by optical hardening, the warp by the difference of the coefficient of thermal expansion 
of electronic parts and the circuit board does not happen, but since after hardening is strongly 
pasted up by the interface, the reliable junction structure is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 11 The plan for explaining the zygote of FPC of two sheets used by adhesive strength 
evaluation of the binder obtained in the example 1 . 
[Drawing 21 The side elevation of drawing 1 . 

[Drawing 31 The cross section showing the example of the conventional junction structure. 
[Description of Notations] 
1 : Copper wiring 
2: Circuit board 
3: Adhesive layer 



4: Electronic parts 
5: Electrode 

6: Anisotropy electrical conducting material 



[Translation done.] 



